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(57) Abstract 

C^j, qwloalkyl gtoap. a C,.,o cycloalkyl group substituted with a Cm alkyi group, a C«.« cycloalkylalkyl group, a C^.o alkyl group, a C,.,, 
'^y'.f^ a bndfd cyclic hydnn^Aon g««.p. R' represents a hydrogen atom, a C,... alkyl gro^ « a £ , 
cyckMllqrl, or a lAa nn ac e u t i c ally accqrtaMe salt thereof. • •« .» r i-n 
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i**tjtfcnTVis. 4'T'fe> p GT» A%mn\ziin ^mf^di^^'^m 

D a (C ci: T ^ ^ $ n fc BS ig . flw igt ^Mf E!i ± ?c l ^ T e 11 .0 Cj 
^7&llligiESiJ*i0 7&i;:j:Vi C tTjtgged^tTS: 0 (Proc. Nat 1. Acad. 
Sci.USA. ^85#, ^ 4082~ 4086M (1988^)) . St b U HBK ^ % 

-r/ji t)"^, ( I ) 
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(^*, XttApy-^M^Sr^L, n fi 1 - 5 CQSSc^^L, R- 

®7;p + ;ps> c s-,.(D7;P'^-;i.«. c .-,.05 7;p4^ = ;psxtt 
« c 3-.„© -> ^7 o 7;p4i;ps$^-^, ) TS^nsynx^y^ > 

M t . * ^ ^ ( I ) t is U T R ' fl C □ 7 -t- ;u 

C .-.i<7)7;i/4^ JUSTSt^. $ C ,-,..co •> ^07 e. c 

i^:^it't(Dm^ffi){zm^^ti^^^th\zn^t^zt^^mtt 
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; P •> ^ □ A y ; u S ;5c ^ # ^5 i: /jt-c # § . 
c . ,© ^ □ 7 7 ^ ;p S o ^ <i: L T «, v o y □ tr 

c -.o0 7;i/:^;i.Si:tt, it^t^xf±^«^ig«©7;i' + ;ps^^L, 

mxit^y^jim. :t^^jim. i - 

4 - p< 5^;i, - 3 - ^ >7^ ~ 2. 4-':^>C5^;i.'^>x 

--rz:;p^, l-;^f';PA:^riJ--3-<-;i.S, 2-^5^;p^^^^-y- 
- 3 - < - ^PS^t ^'T'^^o 
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7yY>^)V^^ \^±=L)um. y3>f;us. *>77 

hu^^^y^ x)i;y, ^ V y 7 )V ^ )V 7 > ^ h ij X (t 
□ -t >' / -J- ;u ) 7 y / > 4 i'i v>j^ c«>«. 
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(1) *-r, &m'b<D:^m ii^^-i-jv • :ff ' :t — :ff::Ly ^ - ^ 
^XhU-(J. Org. Chem. ). ^53 ^5590^ 
-v' (1 988^) ] tCJ:O^»I0iE: (II) (Oif^miZ. ^ (III) 

3 0*0, lff*L<ttO'-iot:TTg1±^ii(«3|^«. 'O-tf^. 
(IV) oit^m^n^. 

(2) ^ (IV) (V) T^^ns^a^ib^i^ 

0. 5~4^»thUpt5^;Ui'DOv^>0. 5~4. OSfitS 
^ ffi Jffi ( A « ^ > -t: > . h ;u X > , J- 1- -7 h K o 7 5 > . ->* 
X5^;i/X--?;i., i^fb/5^l/>. n-^d^it>, n-^>^' 
4" X ~ 8 ' ' 4 0 C C iii n,^ o d , c b L a-a i/x us. k i/'J /. 'mOnv wims.. 

«S®^?Jj:t*) XttWam (0!l^«S^g!. p - h;Px>XJl/;^>g|;3:<»:) 
t U < «-€-^7 5 >ife («a| A«p - h;i.x >;:^;i.*>BI tr ij >?>jfi 
J5:i:) ^fflVi, (0iJ;i«7-fe h ^iS^Z-jU. x / - 

JP, -r y T'p /t y vx5^;i.x-x;u^ S citi f» ©^g^^ 
ii?Jj:<i:) 4", 0 - 4 0 t: JC T JbtK ^J-Z^-T d t <k 0 . ift^SJRW 
(VI) 0^k^i^*#;5. 

(3) ^ (VI) ©{k^tl^7K^^fc^'^^:i!7U'i7A, Ttc^-ftTj^-:?^ 
:^hU':7A. y a^mitt-^n-r h^) ^ Jx. 7K^<k h U 's e c - 

^\t. 5^h7tKo77>. ':^x^;i/x-T-ju, x5^;i'7;i'3-;i', 

^5^;U7;Hl-;U/j:«i:) 4". - 7 8~4 0t:TS:iS$-li-, ^(VII) 
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(vir ) 0<k^#»tt:<; 7 OT h dJ^^ 7^ (ri e>n 

(4) ^ (vii) (sfctt^ (Vir ) ) (Dif^^^s mxit^^ 

> X ;u * - ;i/ o ij H * <& iri « p - h JPx > ;p 3jx - □ U k 

I e ^m^h:^) z^yfieommtiti^m^ ('£>gici£:i;T o. 8~ 

p ij H 1 ~ 1 6 a^Kk t^C (VIII) i^fz^t^ 

(viir ) ) oit'^m (x«isigi^^) 

yoA^ktt, 1 ~ 1 0 S«cDEg^{k^^ ^ffl Vi, hU7x- 
;ujf^x7^>i~i o^fi*5j;utfcr«jv>i'-i o^s©?^fiT. 
7 -t K - h ij If ;K ^& ^ -& 5 t !c ct f9 1.^ b n ^ o 7 ^ It !1 crj ^ 
. ^\t^^V>^. V T -7- ;i/ 7 5 y 1J- 7 7 - h U 7 o u K 

(CAST) 3-2 G ::: n ^ s ci- 11^ ^ ^ :c J; 0 ^# b L -5. 

(5) ^ (viii) {i^tz\t^ (viir ) ) (Oit^t&i^y V ita^^m 

e U - A jj? ij ( A K □ y > 7 □ 'J H ) . J^t ^ ffl 

Viji^ff t>n § (CT, ^^'y-;!', x^y-;i/. 7-feh-hu 

*S!S(D^[gSTfe S t e r t - l/f^^P x 5" -> U Jl^S € ttT U» 
^ (I a.) (^fcttiC (I a* ) ) OPGflS<**#-5. 

(6) ^ (I a) {^tz.\t^ (I a' ) ) ©{k^i^^l~6^M© 

tJlit), P GSISft:. ( I b) (*/!:«i^ 

(lb' ) ) C CTffl Vi ^n?>|g^i: LTtt. TKK-fk U 5^ 
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)V. T±.h>. ^^y-ju, x^y-;u, 7lc*5 vwicnecg^ 
^ (I a) (^rz\t^ (I a' ) ) (D<b^!t&<£U>^g®fig, 

t>s p ommi^. ^ (ib) (Sfett^ (lb* ) ) ^m^zth 

. 'J/1--t?AY ->:!- H-i:y-7s;^O0±!K]tt3,r:) . 

U/t--tiPS V a - F c + X ^ c7Mt [t] . 'J 

/\° - -if M F ( 5^ if £^ ^ X i - H -c V 7^ G i*i ^b/j lii V PL 

mmotim^^xs^m. c^e (i a) ©ib^^i] 
saajTfe*. si&iagtt, 25-5010. mt.\^<\tz q ^ a 0 
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«^ tt, a . /3 t t < r - v i7 D X ^ X h U > ^ fc « ^ 5" ;i/ lb 
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fSi^. -fk^i&O^^tf. mX\tfl6. 17, 18, 19. 20- 
r 1 a - 7j^^ J <D r jjN^ej t tt. ^©{fcgtc^llii**^ < 

mmm i 

9 - 5*^=^ V - 9 iS - P D - 1 6, 17. 18, 19. 20- 
^>:$'y;l/-15-'>^j7D'\^v;U-2. 2, 3. 3. 13. 14 

-'\=^^1fxkKo-PGF.a 1 er t - ^ 5^ ;U x 7. x M ii ( ft: ^ 
% 8 ) 

(1) 7;i/=f>^SlET. (3S) - 3- i t e T t 

;u -> □ 4-- V ) - 3 - -> o 4'- -> ;i' T' o /I - 1 -<>(.■'. 6 f ■ h 
;UX > (28. Sml) {C^gjg 0 r T n - 7*5^;U U 5^ "^^ A (1. 9 5M. ^ 

6. 4ml)^ JD A.. l^taST 3 0 Lfc. CKD^^JC 

0 'CTi^x^;uT;u5 x«:7 p u h (o. 9711. u. 8 

ml)^Jn;t, MU-C 3 0 i^mmWLtzo C © ^ «E C ^iS T ( 4 R ) 
-2 - (N. N-vX^;U75y) ;<5^;U-4 - (tert-:/^ 
>^ 5^ ;U -> P ^ V ) X ^ P ^ > h - 2 - X > - 1 - :t > (0. 2 5M. 

h)vx>mm, 14. smD^Dn;^, is^muwvito Kf^^m^^^ 

■9- >( 1 0 0 B I ) - fig fP I k 7 > =E X A tK ^ ^ ( 1 0 0 m I ) - «l M ^ 

fll«#*(50ml)Ti5fe^Lfc. % tlfz^ m M ^ mT^mM^ if ^ ^ 
ATS; it. jijS^iifigLT^fcSiE<&>'U:«7y;U*^Ai'P-=?h^ 
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^- (®g3j§^:'\ + -9->:i^g?x^;i.= 10 : 1) T'i^SL 
T (3R. 4R), - 2- /^U>-3 - [ (3S) - 3- (ter 

t - y 5" V jjt 5^ JU -> □ ^ V ) - 3 - =y f; u 1/ u n - i - 
- 4- (tert-y5^;U>^>^;i^'>P + v) ^ u^y 
^ > - 1 - ^>(3. 69g)&#>t, 

'H-NMR (CDCI3, 2 0 0 MHz) d p p m ; 0. 07. 0. 08 
and 0. 12(3s. 12H). 0. 88(s. 1811). 0. 92-1. 92 (i. IIH). 2. 32(dd. J = 17. 8. 
7. 4Hz. IH). 2. 71 (dd. J = 17. 8. 6. 5Hz. IH). 3. 48-3. 58 (i. IH). 4. 11 (dd. J 
= 6. 2. 1. 4Hz. IH). 4. 20-4. 32 (m. IH). 5. 55(d. J = 2. 6Hz. IH). 6. 13(d. J = 
3. GHz. IH) 

IR (neat) ; 2930. 2850. 1375. 1640. 1470. 1380. 1255, 830. 
770cin-' 

(2) 7;Ua'>^gST> - 7 0 t: IC:J3 T 5 - tert- h ^ V ;^ ;P 
7t^-;i/-4-'<>5"-;i'S^ (II) 3 - >^ H (0. 8IN. X h 7 t K □ 
7 ^ >itTlS. 40. 69b1) tc V 7 ^"fkm (I) ♦ 2 It ft U 5^ A (1 . DM. 

-r 1- •"' i' □7-7 > . ! ! . ? i :n ! ) t: j?'! ,'. H 2 0 5^ P" 

fc, C O i§ {C ± 12 ( 1 ) T fz. it ^ tl (7. 86g) Q ->* X -J- JV JL - 7- 

)V (66. OmDi^lg t P □ h U 5^;U'> ^ >(3. 77inl) - 7 0 ICTlJP 

iS<b7>t-»> A7Kt§SK(250inl)<£JnA, ^ 1t > ft m t fc. 

x-x;ki6. 5ml) - y y D krji<'7;i'n-;K66. OfflDJc^IlL/, tf 

US;x«:7A p - h ;i'X >:^;P*:?.- K (208iDg)<&llP^, ^tSTl 
2Nfr^JtJ^Lfc, SJ&ISlCA^^lf >(200ml)i&j!jn A, taift-mw*^ 

15:l)T»$atT. 16. 17, 18. 19. 2 0 - > ^ y 
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)V - I 5 - ^ n^!^i/)\, - 2, 2. 3, 3. 13, 14-'\4^1J- 
xkKD-PGE. tert- :/5';PxXx;U 11, 1 5 - k*X ( 
tert-y5^;Ui;;*5^;U'>U;i' x~x;U) (5.73g)?£#fc, 
'H-NMR (CDCI,, 2 0 0 MHz) <5 p p m : 0. 08 (s. 3H) . 

0. 09(s. 3H). 0. 10(s. 3H). 0. 13(s. 3H). 0. 89 (s. 9H). 0. 90(s. 9H). 0. 96- 

1. 96(iD. 19H). 1. 49(s. 9H). 1. 97-2. 35 (ii. 2H). 2. 56-2. 75(id. 2H). 4. 03- 
4. 19(1. TH). 4. 22-4. 35(iD. IH) 

I R (neat) : 2932. 2857. 2238. 1 747. 1 708. 1452. 1 393. 1370. 
1278. 1258. 1 162. 1078. 840. 779. 755. 670cii|-' 

(3) (2) Tflfcik'&igj) (5. 73g)<D 5^;P7 ;U □ -;K94. 7iDl)^ 

m^i^VtZo 7K^to;i, X-x;K200inl)IITjfiffi b, ^m-^it7 
y^-'^PATKmm, fiSlP:ftit7K{CTSfe^ Lfc^, M tK E !t V X • 
•:7AT-@:jg. mmLfco n^^l/ ^) ti'f )Vtt y J^^ u-^ V if yy ^ 

- ( ^ }^ : ^ + +i- > : QP @£ X 5"- = 5 : 1 ) T M L T 1 6 , 

i ' . 18, 10, ^ ^ ■ - : ^ J •- i : - : l... n \ :.■ ■■ : . 

2. 3, 3, 13, 1 4 - ^^-y-x h H P - P G F 1 a lert-:/ 

5=-;wx^T-;i/ 11. 15-k*:^ ( ten- ;>( ^juv u ;u 

X-x;i.)(2. 17g). Rl^ie. 17. 18, 19, 20-'^>^ 
J )V - 1 S - i/ i; u i/ )V - 2 , 2, 3, 3, 13. 14-^=^^ 
■tJ-xkh*n-PGF./3 tert-y5^;UXXx;i/ 11, 15-t* 
7. ( ten- y 5^ ^jPv U ;w X--r;i') (2. 75g) 

16. 17, 18, 19, 2 0 - ^> ^ J )V - I ^ - 1/ i; U 
)V - 2, 2, 3. 3, 13, 14-'\=|^U-xtHo-PGF.a 
ten- >^^JUXXxJl' 11, 1 5 - tfX (ten- y^)|/v;>t5^ 
;P V U X - x ) 

'H-NMR (CDCl,. 2 0 0 MHz) 6 p p m : 0. 09 (s. 3H) . 
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0. 10(s. 3H). 0. 11 (s. 3H). 0. 12(s. 3H). 0. 90(s. 9H). 0. 91 (s. 9H). 0. 94- 
2. 07 (m. 21 H). 1. 50 (s. 9H). 2. 26-2. 38 (o. IH). 2. 42-2. SKm. IH). 2. 5 5 
(d, J = 9. 5Hz. IH). 4. 02-4. 20(n. IH). 4. 09(dd. J=6. 4. 1. 7Hz. IH). 4. 24- 
4. 33 (n. IH) 

I R ( n e a t ) ; 3468. 2930. 2856. 2236. 1 709. 1473. 1463, 1 392, 
1370. 1277, 1257. 1 162. 1 104. 1075. 1006. 939. 899. 838. 778. 756. 668 
ci"' 

16, 17. 18, 19, 20-^>rS'>';i/-15-S>i^D'\4^ 
i^Jl- 2, 2, 3. 3, 13. 14-'\ + U-xt:l<D-PGF,i8 

{eTi-':f^)i^x7.7'JU 11, is-i^T. (ten- >^5^;pj^p<^ 

'H-NMR (CDCI3, 2 0 0 MHz) 6 p p m ; 0. 07 (s, 3H) . 

0. 08(s, 6H), 0. n (s. 3H). 0. 88(s. 9H), 0. 90(s, 9H). 0. 92-1. 93 (13. 21H).. 

1. 49(s. 9H). 2. 22(ddd. J=9. 4. 6. 4. 1. 711:. ill). 2. 24-2. 37 (,u. !!•:. 3. CI 
-4. 28(!n. 3H) 

370. 1 277. 1 2 57. 1 1 62. 1 073. 898. 838. 778. 756. GTOcm ' 

( 4 ) ±12 ( 3 ) -e#fe 1 6, 17. 18, 19, 2Q-^>^J 
)V - \ ^ - 1/ i; U 1/ )V - 2 , 2. 3. 3. 13, 14-^ + -!J- 
xhHP-PGF.a \%x\-':f'^)VX7.'r)V 11, IS-tfX 

(ten- p< U ;i/ JL-/f)V) (641mg)® tf U v>( 

4. 95ml)^M(I, 0 "CT-p^ ^ o U H (0. 1 53ibI) & JO 

^MT 2 Nfiafilj^ L. Ac. dtlS. n-T- h ^ y9^;i'7 >^-'i7 A ^ o 

u K (4. 40g)o h ;i/x > (4. 95iBi)®®^tciip it, 4 or:i^~i^m.W 

Vtc. ia^:^ig7K (50inl)i:i^KX5';K50ml)i&jtoA^^, ^mM^ 
^J'SIt, 7K^^llFKX5^;K20iill)T}ftm Lit. # e»nfcw«is 
*Dii-T®f0^ifi;KTgfe#^, * K T ^ -> A T* L , ^jg 
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-10:1) \Z^t)mmLX, 9-'r:4-^v-93-i7DO-16, 
17. 18, 19. 20-'^>^y;i/-l5-vi^D'\4^v;W-2. 
2, 3, 3. 13. l4-A:^^1i-xtHD-PGF,a tert-^ 
5^Jl/XXx;U 11. 1 5 - \d7. (leil- :A9-}V-> Jl' 
JL'-r-)V) (624mg)<&flfc. 
'H-NMR (CDCl,. 2 0 0 MHz) a p p m ; 0. 07 (s. 3H). 

0. 08(s, 6H). 0. 11 (s. 3H). 0. 88(s. 9H). 0. 90 (s. 9H). 0. 93-1. 92 (ni. 19H). 

1. 49(s. 9H). I. 94-2. 19(in. IH). 2. 14(dd. J = 7. 8. 5. 4Hz. IH). 2. 23-2. 37 
(m. 2H). 3. 87-4. 03(m. IH). 4. 08(dd. J = 6. 2. 1. 7Hz. IH). 4. 18-4. 29(in. 
IH) 

I R ( n e a t ) ; 29 30. 2 85 6. 22 37. 1 70 9. 1 4 7 3, 1 4 63. 1 392, 1 36 9,. 

I 27e. 1 2 3 7. 1 1 6 3. 1 1 C2. 1 077, 1 006. £99. S3S. TTC. ICu. oTGcai" 

(5) ±ie <4) -vntzitt^ (QOimg) C07 'C h - h ^) )l- {ZO. 2.A) 
'f^ !~ O y .•• /I ■'• fft ■'■ '< ■• V • . ' ' !„• p' 

mmUi^L tzo S JEL^ i& ii X 5" ;i. (1 oOiu 1) i>a ?o a W 7K (1 OSiu 1) O 

n titzm.^^^ ^ t y -tj y A ^ OT h ^ yy ^ - (mmm 

n ; '\ + 1^ > : g^^X-^JP= 1:1) ict O"")^!? LT. ^ffi-fb^^J 
(295mg)<£#fe. 

•H-NMR (CDCl,. 300MHz) 6 p p m ; 0. 95-1. 34 (m. 
6H). 1. 45-1. 89 (m. IIH). 1. 49 (s, 9H). 2. 03-2. 38 (m. 8H). 3. 89-4. 00 (m. 
IH). 4. 16(dd. J=6. 1. 1. 9Hz. IH). 4. 32-4. 41 (m. IH) 

I R ( n e a t ) ; 3391. 2980. 2930. 2855. 2237. 1707. 1478. 1452. 
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1 395. 1 370. 1 278. 1 1 61. 1081. 1032. 894. 845. 756. 692cin-' 

mmm 2 

9-x:t^v-9/3-^aD-16, 17, 18. 19, 20- 
/ )V- 1 5 -i^^n^^i^)],- 2. 2, 3, 3. 13, 14 
-A=^1^-xtHP-PGF.Q! pt5^;i.xxx;p iit^m 1 3) © 

mm 

(1) nmmi (2) <d 5 - ten-zf h^->i] 4 

5^-;u3£«ft (II) 3-'>* K<7)f^t>oi3, 5 h^^v'- 4 - 

(II) 16, 17. 18. 19, 

20-^>:J7/;^-15-<>^p/s:^i^>;^-2. 2. 3. 3. 13. 
1 4 - A. 4^-9- 5^ t K o - p G E . ^ 5^;i.xx i i , i 5 - t* 

X (tert- X ij ;p x-x;U) ^t#/c. 
'H -KUR ( C D C 1 3. C 0 M n-^j 0 p p m ; J. 0? vS. Sii). 

0. 09(s.3ii).o. io(s.3i:).o. i::j.3k).g. £• :. ivk;. c. 

2. 40(in. 2H). 2. 68(ddd. J = 18. 3. 6. 8. 1. 3IIz. Hi). 2. 69(ddd. 5. 6. 8. 

1. 6Hz. IH). 3. 75(s. 3H). 4. 09(dd. J=6. 2. 1. 6Hz. IH). 4. 29(q. J = 6. 8Hz. 
IH) 

I R ( n e a t ) ; 2930. 2857. 2236. 1 748. 1 71 8. 1 472. 1 463. 1452. 
1 435. 1407. 1374. 1362. 1337. 1 256. 1 102. 1078. 1007. 940. 898. 839. 779. 
753. 670cin-' 

(2) ±iH (1) T^fc^k^ti^fflvi, mmmi (3) tmuizL 

16, 17, 18, 19, 2 0 ^ ^> ^ / )l- I s --i^ ^ u ^ 
2, 2, 3, 3. 13. 14-A^lJ-7^t:h-D-PGF. 
a ;<5^;pxxx;u 11, 1 5 - tfX (tert-y5^;i.i;;t5^;U>. 
U;U X-x;P), Si;i6, 17. 1.8, 19, 2^-r\y^j 
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)U - 1 5 - i7 n^^i^)\. - 2, 2. 3, 3. 13. 14-'\=^^-y- 
T^kHo-PGF.iS pt5^;PXXx;P 11, 15-k*X(tert 
- ^ )\^ 'J :^ ^ )V ^) )]^ JL-^)V) ^ntzo 

16, 17, 18, 19, 20-^>^y)V-l5-iyi7n^:^ 
2. 2, 3. 3, 13. l4-^4^1J-xt:Ka-PGF.a 

:^ 9- )l 3i 7. )V 11. 1 5 - If X ( ten - 5" Jl' v 5^ -> U 

'H-NMR (CDCI3. 2 0 0 MHz) 5 p p m ; 0. 08(s. 3H). 
0. 09(s. 3H). 0. 10(s, 3H). 0. 1 1 (s. 3H). 0. 82-2. 07 (n. 20H). 0. 88(s. 9H). 
0. 90(s. 9H). 2. 35-2. 50 (b. 1H). 2. 35(t. J = 6. 7Hz. 2H). 3. 75(s. 3H). 
4. 02-4. 17(iD. IH). 4. 07(dd. J = 6. 2. 1. 9Hz. IH). 4. 24-4. 32 (in. IH) 

I R (neat) ; 346.8. 2930. 2856. 2238. 1 71 9. 1472. 1463, 1 435. 
1 386. 1 362, 1 337. 1 25 5, 1 104. 1 077. 1 006. 9G3, S 27, 898. 838. 77C. 7G I. 
668cffl-' 

16. 17. 18. 19. 2 0 - > y ;i' - 1 5 -- -> n ^ 
^9)VJL7.7-)V 11. 1 5 - t: X ( ten- y V 5";P X U 

'H-NMR (CDCl,, 2 0 0 MHz) 6 p p m ; 0. 07 (s. 3H) . 
0. 08(s. 6H). 0. iKs. 3H), 0. 82-1. 95 (in. 20H). 0. 88(s. 9H). 0. 90(s. 9H). 

2. 25((ldd. J =9. 3. 6. 2. I. 6Hz. IH). 2. 35 (t. J = 6. 6Hz. 2H). 3. 75 (s. 3H). 

3. 91-4. 04(81. IH). 4. 08(dd. J = 6. 2. I. 6Hz. IH). 4. 15-4. 30(m. IH) 

I R (neat) ; 3441. 2929. 2856. 2239. 1 71 9. 1 472. 1463. 1 436. 
1 388. 1 361. 1 337. 1 103. 1074. 1006. 962. 899. 838. 778. 754. 67'Ocm-' 

(3)±IB(2)T#fcl6, 17. 18. 19. 2 0 - ^ J 
}V - \ S - i? U )V - 2 . 2. 3. 3. 13.14-'v^+>- 

T^kHP-PGF.o =f- )V J. 7s 7- )V 11. 15-lfX(tert 



wo 99/61419 




PCT/JP99/W721 



19 

- y^;u>^pt '> u x-xjp) ^fflvi, m^mmi (4) ii^ 

^fcUT9-x:t=*^v - 90-^00-16, 17, 18, 19. 
20-<>:$'y;i/-15-->^PA.:^i^>;i,_2, 2, 3, 3. 13, 
14-'\^tJ-xtHD-PGF.a ;>t5";PXXxJU 11. 15 

-Hx (ten- -> y ;p x-x;p) *#fco 

'H-NMR (CDCI3. 2 0 0 MHz) 5 P P m ; 0. 07 (s. 3H). 

0. 08(s. 6H). 0. 11 (s. 3H). 0. 50-1. 92 (m. 17H). 0. 88(s. 9H). 0. 90(s. 9H). 

1. 95-2. 20 (m. IH). 2. 14(dd. J = 7. 7. 5. 5Hz. IH). 2. 23-2. 42 (n. 4H). 3. 76 
(s. 3H). 3. 95(q. J = 7. 7Hz. IH). 4. 08(dd. 1 = 6. 2. 1. 7Hz. IH). 4. 25-4. 30 
(n. IH) 

IR (neat) ; 2930. 2856. 2239. 1 71 9. 1 472. 1 463. 1 435. 1 352. 
1 338. 1255. 1 102. 1078. 1006. 963. 899. 838. 778. 753. eTOcm ' 

(4) ±iB (3) i;nrzit^^^m^^. (s) tm^:z'^- 

'H-NMR ( C D C I 3 0 0 M Hz) 0 p p m ; 0. fG-l. 33 (..:, 
u 11/ . i . 4 I - 1 . si viii. i J n / , 11 viM, 0 ii, , 0. i\j \j, 01./ , ... . .... J • . . 1 

Hz. IH). 4. 16(dd. J = 6. 1. 1. 9Hz. IH), 4. 37(q. 1 = 6. 3Hz. IH) 

I R ( n e a t ) ; 3392. 2928. 2855. 2238. 1 71 5. 1436. 1 384. 1 260. 
1 156. 1080. 101 2. 955. 894. 822. 754. 692cid-' 

9 - v - 9 /3 - ^ O □ - 1 6 , 17. 18, 19, 20- 

^ J )V - \ ^ - i/ ^ U )V ~ 2 , 2. 3. 3, 13. 14 

-'N + iJ-xtKD-PGF.a (<k^«^14) ©Slig 

Z-^mtzit'^m (410mg)?£-7il h > (22. 4ml)lC^j!lb, 'J n 
-•fcf P S (11. 7g) ?&7k (66inl) IC^S $ -B-fc t> © lCl)P;t, $ ^ p H 
7. OOU>®?M®M(11.3ml)<i:7K(161nil)^jElP^, 3 8'CT'12 
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^u^h^yy ^ - (mmmm ; mfkJi^ju) icj:omsl, mm 

•H-NMR (CDCl,, 3 0 0 MHz) 6 p p m ; 0. 76-2. 44 (m. 
14H). 2. 34(ddd. J=9. 5. 6. 2. 1. 9Hz. IH). 2. 41 (I. J = 6. 3Hz. IH). 3. 89- 
3. 99(m. IH). 4. 18(d^, J=6. 1. 1. 9Hz. IH). 4. 32-4. 41 (m. IH) 

I R ( n e a t ) ; 3368. 2928. 2854. 2237. 1694. 1451. 1385. 1262. 
1082. 1007. 893. 758. 595cm-' 

9-y':i-^'>-9B-i7CU-17. 18. 19, 2 0 - h y 
y )V- I % - if U^y^)V - 2, 2, 3. 3. 13, 14-'\:^ 

tfT^t K □ - P G F . « :f^^)VJL7.7- )l {it^\^^2) C J'; f:^ 

/ • \ .- .... , / ... 

5^:i;i/3iSS (II) 3-vH©f^t)0tc, Z - )Vt- :^ h ^ - A - 
(II) 3-v ( 3 R, 4 R) - 2 - >t 5^ U > 

-3- [ (3S) -3- (tert- :/9^;i/>?p< ^;i.-> p ->) _ 3 _ 
o^^ v;i,yo7t- 1 -< _4_ ( ter 1 - ^ 5^ ;p 5^ 
JPxn^^e^) >'^p/>^>>5.>- 1 (3j^^ 

-2-^^V>-Z - [ (3S) -3- (tert-:/5^;P':;pt5^;i,v 
□ =^^->) - A - y u^y^^-^ ^ - I - ^ -)\,] - 4- (tert- 
:/5^>ii/i;;<5^;p vp:^i>.) ^ □ ^ > ^ > - i - > 17, 

18. 19. 20-xh7yjp-16-v^p»^>^jU-2, 2. 
3, 3. 13. 14-^i^^-tfxtKP-PGE.pt^;i/X;;^x;U 
11. I ^ - MTs {\ei\-zr=f- ^) )V X - 5^ ) ^ # 
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'H-NMR (CDCl,. 2 0 0 MH2) <5 p p m : 0. 1 0 (s. 6H) . 
0. IKs. 3H). 0. 13 (s. 3H). 0. 89(s. 9H). 0. 90 (s. 9H). 0. 96-2. 40(id. 20H). 
2. 17(<ld. J = 18. 2. 7. OHz. IH). 2. 60-2. 76 (bi. 2H). 3. 76(s. 3H). 4. 22- 
4. 43(m. 1H).4. 37(<lt. J = 1.7. 6. 8Hz. IH) 

IR (neat) : 2952. 2930. 2858. 2237. 1749. 1 718. 1472. 1 463. 
1435. 1361. 1 256. 1 078. 1005. 939. 838. 778. 753. 670. 562cid-' 

(2) ±ia (1) rnrzit^!^^^\,K mmmi (s) tmmizL 

17. 18, 19. 20-xh^/;^-l6-v5^D/^^>5l;^ 
-2. 2. 3. 3, 13. 14-A:tiiJ-7?t:KD-PGF.a 
5^;i.xxx;i. 11, 1 5-lfx (tert-y5^;i,e;^5^;l,.>,j;p 
X-x;i.) . RDtl 7. 18. 19. 2 0 - ^hy y )U- 1 6 - i. 
^U^y^)V-2, 2. 3. 3. 13. 1 4 h'D-P 

^5^;i.xxx;u 11. 1 5 - L';^ (tcrt-7-r;^v^^ 
5" ;u V 'J ;i' X - T- ;u ) ;> , 

17 ^ 5- in o ., . . . ... 

i ^^ ^ y ^ ^ ^' 'J' jy — 

2' 2. 3. 3. 13. 14-^ + -y-xhHo-PGF.a 
;i.XXx;i. 11, 1 5 - t*;^ (terl-:^5^JUi?^5^;p.>,j;i, X 

- X ;p ) 

'H-NMR (CDCla. 2 0 0 MHz) 6 p p m : 0. 09 (s. 3H) . 
0. 10 (s. 6H). 0. 11 (s. 3H). 0. 88(s. 9H). 0. 90(s. 9H). 1. 38-2. 06 (m. 20H). 
2. 29-2. 49(in. IH). 2. 36 (t. J = 6. 7Hz. 2H). 2. 53(d. J=9. 4Hz. IH). 3. 76 (s. 
3H). 4. 05-4. 18(iD. IH). 4. 23-4. 40 (in. IH). 4. 35(dt. J = l. 9. 7. OHz. IH) 

I R ( n e a t ) ; 3467. 2951. 2930. 2857. 2237. 1718. 1 472. 1 463. 
1435. 1 388. 1361. 1336. 1255. 1077. 1005. 939. 869. 837. 777. 753. 667 
cm-' 

17. 18. 19. 20-7^h^y;u-i6-x^D^>5^;U- 
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2, 2, 3, 3, 13, 14-'\ + 'y-xkKP-PGF,i8 ^5=- 
;Uxx5^;u 11. 1 5 - k*;; (ten- y5';i''>*^5";i. V U ;u x 

'H-NMR (CDCI3. 2 0 0 MHz) 6 p p m ; 0. 07(s. 3H). 
0. 09 (s. 3H). 0. 10(s. 3H). 0. 12(s. 3H). 0. 88 (s. 9H). 0. 90 (s. 9H). 0. 98- 

2. 07 (m. 21H). 2. 22(ddd. J = 9. 2. 6. 3. 1. 7Hz. IH). 2. 35 (t. J = 6. 8Hz. 2H). 

3. 76(s. 3H). 3. 90-4. 06(m. IH). 4. 16-4. 29(iD. IH). 4. 36(dt. J = l. 6. 6. 8 
Hz, IH) 

I R ( n e a t ) : 3435. 2951. 2930, 2857, 2237. 1718. 1472. 1463. 
1435. 1387. 1361. 1 335. 1255. 1 075. 1005. 939. 836. 777. 753. 669cm-' 
( 3 ) ±12 ( 2 ) -C#fc 1 7. 18. 19. 2 0 ~ ^ h y J - l 
6 ~ >'i7 n^>^}l- 2. 2. 3. 3. 13. 14-^ + -y-T-'tH 
c - P G F . a p< r X 7. J 11. 1 5 - L' ^ ( i ei I - y 
Jl/ ->* ;^ y- )V -> U ;U X - -J- )i' ) ?r ffl % m ml ( 4 ) t h L 
T9-x;t-4^v-9,3-^DD-17. 18. 19, 20-xh7 

•trr t h'D- P GF .a ^ 5^ ;|. x 7. x 11, 1 5 - b* ;^ ( 
tert-:/5^jl/i;;pt5^;i,«>ij ;p X-^JP) :£#^c. 

'H-NMR (CDCi 3, 2 0 0 MHz) (5 p p m ; 0. 07 (s. 3H) . 
0. 08(s. 3fl).0. 10(s. 3H). 0. 12(s. 3H). 0. 88(s. 9H). 0. 90(s. 9H). 1. 00- 
2. 41 (m. 23H). 3. 76(s. 3H). 3. 87-4. 03(iii. IH). 4. I9-4.J0(id. IH). 4. 35 
(dt. J = l. 6. 6. 8Hz. IH) 

I R ( n e a t ) : 2951. 2930. 2857. 2238. 1 71 8. 1472. 1 463. 1 434. 
1387. 1361, 1252. 1077, 1005. 939. 904. 836. 777. 752. 669cin-' 

(4) ±12 (3) x-mtzit^i^^m^K mmmi (s) tmmizi. 

'H-NMR (CDCl,. 2OOMH2) 6 p p m ; 1. 02-1. 3l(iD. 
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4H). 1. 44-2. 46(01. I9H). 1. 92(d. J = 5. 9Hz. IH). 2. 04(d. J=4. 4Hz. IH). 
3. 77(s. 3H). 3. 88-4. 03(id. IH). 4. 29-4. 46 (id. 2H) 

I R ( n e a t ) ; 3368. 2945. 2863. 2236. 1 715. 1435. 1257. 1 1 61. 
1078. 1045. 820. 753C1D-' 

9-x^+x-9/3-i7PO-l7. 18. 19. 2 0 - ^h^ 
y )V- 1 e -i^i; a^y^jl.- 2. 2. 3, 3. 13. 14-^=^ 
t: K □ - P G F , a (fl:-&#j33) ©Sig 

'H-NMR (CDC 1 3, 2 0 OMKz) 5 p p la ; 1 . C3-2. 4S (.r.. 

I R ( n e a t ) ; 3oo 7, 2 9 44, 2 S 6 3. 2 6 2 ^. 2 23 6. i GO^. i 4 5 0. 1 2 G2. 
1 1 6 7. 1 077. 1 042. 990. 872. 7 57. 5 94ciD-' 

HJSfisj 6 

9 - x:t+ X - 9 /3 - ^7 D O - 1 7. 18. 19, 2 0 - x h 7 
y;P-16-vi^n^:^^->;i.-2, 2. 3. 3. 13, 14-^:^ 
li-x h H o - p G F . a ^5^Jl.xXx;U ({l:^i^38) ©Sgji 
(1) ^mmi (2) © 5 - tert-:/ h4^>>*;|.zt^-;p_ 4 
5^->»Pffi» (II) a-s; K©ftb 0 (C, 5 - -> - 4 - 

-^>5^-;Pffi«& (II) (3R. 4R) -2-^5-U> 

-3 - [ (3S) - 3- (ten- vpt^^jUxp^i c^") _3_ 
vi^ D^:^ v^p^D/t- 1 -4- (tert-:/5^;i.i;^5^ 

;U>-D + v) D^>^ >- 1 >©f^t5 13 (3R. 4R) 

-2-^5^^>-3 - [ (3S) - 3- (lerl-:/^;i.$;^^;i,S^ 
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U^i^) - A - i7 U^^-y ^ - 1 - ^ ZL)V] - 4- (tert- 
Zf^)V-y:f^^)VyU^z/) i^i; U^> if >- I -:t>^m\^. 17, 
18, 19, 20-5^h^/;i/-16-->^D^:^v;i.-2, 2, 
3, 3. 13. 14-'\4^lJ-xfcHp-PGE.>5^JUXXx;i' 

11. 15-ifx (tert- >> u ;i/ x-x;i/) 

'H-NMR (CDCI3. 2 0 0 MHz) 6 p p m : 0. 1 0 (s. 6H) . 
0. 11 (s. 3H). 0. 13(s. 3H), 0. 90(s. 18H). 1. 10-1. 80(«i, 19H). 2. 14-2. 27 
(b. 1H). 2. 17(dd. J = 18. 2, 7. OHz, IH), 2. 34(t. J=6. 6Hz, 2H). 2. 60-2. 75 

(m. 2H). 3. 76 (s. 3H). 4. 23-4. 35 (m. IH). 4. 45 (d t. J = l . 4Hz. 7. 9Hz. IH) 

IR (neat) ; 2928. 2856. 2238. 1 748. 1718. 1472. 1463, 1435. 
1 362.1256. 1 077cm-' 

( 2 ) ±iB ( 1 ) T 1';; -L \y. m (r^, :"i if'-' 1 ( 3 ) c. r i" . \- 

T, 17. 18, 19, 2 0- T-h^y;u-i6->-^D^N + i^;p 

-2. 2. 3, 3, 13. 14-'\^-yxkHD-PGF.iK 

5^ X X X ;v 11, 1 5 - t* 7. ( t c r t - 7* 5^ ;i- >- ^ 5^ .'I- u 

X-T-;i/). RXI 1 7 , 18. 19, 20--T-h^y;i'-16--> 
i7D^^>';i/-2. 2, 3, 3. 13, l4-^=lr1^xtHD-P 
GF.fi pC5^;pxXx;P 1 1. 1 ( tert- r^^";!^ V? 

17. 18, 19. 20-xh^/;i--16->'^n^+v;i'- 
2, 2, 3, 3. 13. 14-'\^1i-5='t:HD-PGF.a :^ ^ 

}Vx7.f-}V 11, 1 5 - tf;^ (ten- U ;p x 
~x;p) 

'H-NMR (CDCl,. 2 0 0 MHz) fi p p m ; 0. 09 (s. 6H). 
0. 1 1 (s. 6H). 0. 78-2. 06 (iD. 22H). 0. 88(s. 9H). 0. 90(s. 9H). 2. 29-2. 49 
(m. IH). 2. 36(t. J = 6. 7Hz. 2H). 2. 54(d. J = 9. 7Hz. IH). 3. 76(s. 3H) . 4. 06 
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-4. 20(iD. IH). 4. 22-4. 33(m. IH). 4. 37-4. 49 (id..1H) 

I R ( n e a t ) ; 3435. 2928. 2855. 2237. 1 71 8. 1472. 1 463. 1448. 
1435. 1388, 1361. 1252. 1074. 1003. 938. 837, 777, 753. 667ciD-' 

17, 18, 19, 20-xh7/;P-16-'>i?DA4^i/;P- 

2. 2, 3, 3. 13, 14-A,4i-tJ-5?tKn-PGF,/3 
;i/xxx;i/ 11, 1 5 - If 7. ( ten- X ^ ij ;i, x 

'H-NMR (CDCl,, 2 0 0 MHz) d p p m ; 0. 08(s, 3H). 
0. 09(s. 3H). 0. 10(s. 3H). 0. 11 (s. 3H). 0. 77-1. 94 (m. 23H). 0. 88(s. 9H). 
0. 90(s. 9H). 2. 22(ddd. J = 9. 3. 6. 3. 1. 9Hz. IH). 2. 35(t. J = 6. 9Hz. 2H). 

3. 76{s. 3H). 3. 91-4. 06 (m. IH). 4. 16-4. 29(in. IH). 4. 38-4. 49 (bi. IK) 
IR (nea t) ; 3436. 2 9 2 8. 2 85 5. 22 7 . 1 7 1 S. ! ■! 7';, ; i 4-; -\ 

1 i 0 J . i 0 u 0 . 1 u 6 i . 1 '/ o J , i V . ; , i I) C -i , .1 ;^ . >i „ J , I . i , i 0 . 'J '.: . , „ [) ..■ L .11 ' 

( 3 ) ± 12 ( 2 ) T' t# /r 1 7 , 18. 19, 2 0 - y- h y y )U - I 
6 - ^ n )l - 2 , 2 , 3 . 3 , 13. 1 4 - ^ -\ tr x t K 

P - P G F . a -5^- ;i/ X 7. -r ;i' 11. 1 b - \i X { i c t l - y 'f- 

V u ;p x-x;u) ?&fflvi, nmmi (4) tmmizL 

TO-x^^^rv-g/S-^PP-l?. 18. 19, 20-xh7 
y;U-16-vi^OA^^->;U-2, 2. 3, 3, 13. 14-^4^ 
1J-xtKD-PGF.a p^5^;i'XX7-;P 11, 15-k*X(ter 
I - ^ )[^ :A ^ )], iy ij )l x-x;i/) Sr#^Co 

'H-NMR (CDCI3. 2 0 0 MHz) 6 p p m ; 0. 07 (s. 3H) , 
0. 09(s. 3H). 0. 10(s. 3H). 0. 11 (s. 3H). 0. 78-1. 78(id, 19H), 0. 88(s. 9H). 
0. 90 (s. 9H). 1. 99-2. 41 (m. 6H). 3. 76(s. 3H). 3. 87-4. 03 (m. IH). 4. 19- 

4. 30(in. IH). 4. 37-4. 49(in. IH) 

I R ( n e a t ) ; 2928. 2855. 2238. 1 71 9. 1472. 1 463. 1 448. 1 434. 
1388. 1 361. 1 252. 1 075. 1004. 938. 909. 891. 836. 777. 752. 668cffl-' 
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(4) ±s (3) v%ft{t^^t:m\^K mmmi (s) tmm\zL 

'H-NMR (CDCl,, 2 0 0 MHz) 5 p p m ; 0. 82-1. 84 (m. 
19H). 1. 90(d. J = 5. 9Hz. IH). 2. 00-2. 44 (a. 6H). 2. 04(d. J=3. 5Hz. IH), 
3. 77(s. 3H). 3. 88-4. 03 (i. IH). 4. 29-4. 54(m. 2H) 

IR (neat) : 3400. 2924. 2851. 2237. 171 6. 1435. 1 256. M 56. 
1078. 1044. 981. 821. 753CID-' 

HtS^ 7 

9 V - 9 /3 - ^ □ O - 1 7. 18. 19, 2 0 - 7- h ^ 

y 1 6 -i/^^D's^vjl. - 2, 2. 3. 3. 13. 14-^ 

■y- 7=^ b n - p G F . a ( C: "Cr f } 3 c ) on i. 

^ r -r- '•■ ^ — . . .... . , .... 

!?!0. 2. 02-2. i:u z. nc- ;. c. ;. 

I R ( n e a t ) ; 3350. 2924. 2852. 2625. 2236. 1 691. 1448. 1 267. 
1061. 1042. 980. 894. 757. 594C1D-' 

9-x:t4^v-9/3-i70D-la-3jN^-16. 17, 18. 
19. 20-^>^/;p-i5-v^o^=^iv;U-la. la, 2, 
2. 13. 14-^:^r-y-xtKP-PGF,a p<^;UxXx;U 
(<t:^i^l9)(DMji 

(1) (2) ©5-tert-yh + i/:^!7;P7j5-j|/-4-^> 

5^-;Pffi«B (ID 3->;Kof^t)0lc, 6 h^^v-- 5 - 
'\+i^-;Uffi«B(II)3---:^H&fflVi, la-5^^-16, 17. 
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18. 19. 20-^>^y)V-l5-i^i7a^^->)[,-l3i, 1 
a, 2, 2. 13. 14-A:^^ifxfcKn-PGE.pC5";|/XXx 
11. 1 5 - If X ( tert- V ^ v- U Jl^ x-x ;P) 

'H-NMR (CDCl,, 200MHz) appm; 0.08(s.3H). 
0. 09(s. 3H). 0. 10(s. 3H). 0. 13(s. 3H). 0. 78-1. 94 (m. 19H). 0. 89(s. 9H). 
0. 90(s. 9H). 2. 09-2. 27(id. 1H). 2. 17(dd. J = 18. 2. 7. IHz. IH). 2. 33(1. J 
=6. 9Hz. 2H). 2. 59-2. 76(m. IH). 2. 68(ddd. J = 18. 2. 6. 7. 1. 2Hz. IH). 
3. 76(s. 3H), 4. 09(dd. J = 6. 2. 1. SHz. IH). 4. 22-4. 36(in. IH) 

IR (neat) : 2929. 2856. 2238. 1 748. 1 71 8. 1472. 1463. 1451. 
1 4 35. 14 06. 1 374. 1 36 1. 1 3 37, 1 2 55. 11G3. :3 77. lOCG. 93S. S33. C£i. 337. 
7 7 3, 7 5 3. 66 9. 58 7 c,-. ' 

T, la-/J>qE-16, 17, 18. 19, 20-^>'^y)U-l 

b — >■ i/ Li - n- -> - 1 a , la, 2 . 2 , i 3 , 14 - '-. L- >' 

I- i~ i G i , U . /- ... J )■. 1 i , i - L W . L 

7'5'JUv?p^ ij ;U x--r;U). S.LlCla-*^:-16. 17, 

18, 19. 20-'<>^y;i.-l5->'^DA4^>';i.-la, 1 
a. 2, 2, 13, 14-^^-b--rtHD-PGF,|8 ^^^^^Wx 
7.'t)\^ 11. 1 5 - trx ( tert- t/^^jPi; ^Jl/ V ij ;|, x-x 

la-J}^^:-16. 17, 18. 19, 20-'^>i$'y;P-15 
-vi^O'\:^^>>;U-la. la. 2. 2. 13. 14-^^+J-xt: 
HD-PGF.a >^5';Px:5;x;u ii, l5-t*7.(tert-y 

5" ;p V 5^ ;p U ;p x - x ) 

'H-NMR (CDCl,, 2 0 0 MHz) d p p m ; 0. 08 (s. 3H) . 
0. 09(s. 3H). 0. 10(s. 3H). 0. 1 1 (s. 3H). 0. 82-2. 06 (in. 22H). 0. 89(s. 9H). 
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0. 90(s. 9H). 2. 34(t. J=7. OHz. 2H). 2, 40-2. 52 (in. IH). 2. 53(d. J=9. 7Hz. 
IH). 3. 76(s. 3H). 4. 02-4. 18(id. 1H). 4. 07(dd. J = 6. 3. I. 9Hz. IH). 4. 22- 
4. 35 (m. IH) 

IR (neat) : 3436. 2929. 2855. 2238. 1718. 1472. 1463. 1451, 
1435. 1 386. 1361. 1336. 1255. 1 103. 1074. 1005. 963. 939. 898. 836. 777. 
753. 668 cm-' 

la-J}^^-l6. 17. 18. 19, 20-^>^y;|.-i5 
-i^^n^^i^)^- 1 a, la, 2. 2, 13. 1 4 - A 1J- 7? b 
KO-PGF./3 ^5^;i.xxx;i. 11, 1 5 - e;^ (ten-::/ 
^ )V if ^ )l i) )\, X - X ;i/ ) 

'H-NMR (CDC 1 3. 2 C OMIIz) 6 p p m ; 0. C7(s. 311). 
0. 08(s. 610. 0. 1 I (s. 31.). 0. 7G- i. C1(.. 2Ci.,.0. 8o(.. bi;:. J. S«v.. iili). 



Hz. IH). 2. 34(t. J = 6. 9Hz. 2H). 3. 76(s. 3H). 3. 90-4. OAU. IH). I. 08(dd. 



1435. 1 388. 1361. 1 337. 1 255. 1 1 88. 1073. 1 006. 962. 938. 927. 898. 836. 
777. 753. 669. 583 dO"' 

(3)±|2(2)T'#^c:la-7txt-16. 17. 18. 19. 2 
0-^>^y;i.-15-xi^DA4^'>;i.-la, la. 2. 2. 1 
3. 14-^=irV-9\l\iU-PGF,a /9";i'XX7^;U 11. 

15-bfx ( ten- 5^)1^ V u ;i/ x-x;u) ^mu. M 
mmi (4) i: I^^IC LT 9 9 /3 - ^ o p - 1 a 

^-16. 17. 18. 19. 20-^>^y;i/-i5-vi?PA 
4^v;U-la. la. 2, 2. 13. 14-'\4^U-^kHo-PG 
F.o p^5^jpx;^x;p 11, i5-t*7>(ien-y^;i^vp(.5^ 



- 4..... .... . _ 



i . u , 6 . 0 . 1 . ii 



1 :. 3. 1. en-. ik). 4. i 
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'H-NMR (CDCl., 2 0 0 MHz) (5 p p m : 0. 07 (s. 3H) . 

0. 08(2s. 6H). 0. 11 (s. 3H). 0. 82-1. 91 (m. 19H). 0. 88(s. 9H). 0. 90(s. 9H). 

1. 96-2. I9(iD. IH). 2. 14(dd. J = 7. 6. 5. 6Hz. 2H). 2. 28(ddd. J=8. 9. 5. 1. 

1. GHz. IH). 2. 34(t. J = 6. 9Hz. 2H). 3. 76(s. 3H). 3. 88-4. 02(i. IH). 4. 08 
(dd. J = 6. 2. 1. 6Hz. IH). 4. 20-4. 30(id. IH) 

I R (neat) ; 2929. 2855. 2238. 1 71 8. 1 472. 1463. 1451. 1435. 
1 388. 1361. 1 337. 1255. 1 188. 1 100. 1077. 1006. 962. 939. 927. 898. 836. 
814. 777. 752. 669. 587 cm"' 

(4) ±iH (3) T^fcib^ti^fflVi, mmmi (s) tmmizL . 

'H-NMR (CDC I ... 3 0 0 mi: 2 ) 6 p p rn : 0. Ci-1. 90(ni. 
1 Din. 1 . ?" (:'. J --o. 8!:., I , ':. ■■^r: 2^ :;. . i.i^ •;, ^ 

2. ^'^U. i^fi ?]{) .3 ' ■ -"V 3. -.1. 0" ' . ! !;: , }. 1 ' :(] : 

5. 8Hz. 4. 32-4. 4 2 U. Hi) 

I n ( n e a t ) ; r - C. ? 3 ? 3. 2 ^ 5 l, ? " ' . : 7 K. ! 2: :. i ; 

^ ■ . ■ - . . . I .... 

mmm 9 

9-x:t^v-9j3-^DO-la-Jt^qE-16, 17, 18, 
19. 20-^>r$^/;i.-i5-x^?D/\=i^v;u-ia, la, 2. 

2, 13. I 4 - ^^D-^ h \t a - P G F , a iit"^^ 2 0 ) (DM 

m 

'H-NMR (CDCl,, 3 0 0 MHz) p p m ; 0. 85-1. 89 (m. 
19H). 2. 09-2. 42 (in. 4H). 2. 38(t. 1 = 6. 9Hz. 2H). 2. 70-3. 40 (br. 3H). 

3. 91-4. 00(in. IH). 4. 19(dd. J = 6. 1. 1. 9Hz. IH). 4. 32-4. 42 (m. IH) 
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I R ( n e a t ) ; 3368. 2929. 2854. 2624. 2236. 1691. 1450. 1262. 
1081. 1006. 893. 757. 595 cb"' 

SHi^-i^-f •tf;P4^ (^a2. 0kg~3. 5kg)^ip-r 

raneiRATflSi^L., ^miHiZ^Xbtz. ^^m\t 1 a e I 0 

u r y 0 . I m I X ^ h I ■ ^ n V f — ^ n rR ^ 



«f 1 :)if p? . ;^ frtf- ^r >uf 
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^2 



O-lh 1 -2h 

0 0 0 0/4 

1 U g/^)V 739 1091 735 3 /4 

lOue/^JU 817 2088 1825 4 /4 



wo 99/61419 h 



• 



PCT/JP99/W721 



32 



1 : St: ( I ) 



X 



HO 




( I ) 



tt c ;,-,..© V D t;i/ + ;1/S. c .-.(DT;u + ;pSTfijfe $ n^c c 

..(D V ^ o T;U4^;US. C ..-.,co v □ T JU^^ 7 ^l' 4 Cs-.. 

(Jj 7 ^ ;u g ^ c r. - . „ w 7 .V y - ;i/ M < C V 7 ;P :_ )[■ ii v [j, 

^mm^mity^m^ ^jfl. r ^-^i^KSJ^ t. c .-,..o 7;^ r^ps-x 

C V □ 7 JU^jUg^^T. ) T«$n5yo7>^^-7> 

V > 1^ X « ^ O ^ ^ Atj JCI^ ^ $ n 

2. ^ (I) :}3 T R '« C V i7 D 7 C.-.CD7 

^uSTHife $ ti)S: c ,-.0© ^ □ 7 c 4-.,© -> ^ □ 

7;i.^ji.7JP + ;PST*5tt*©«SH^iJgl2i^oyD:;^^i^^> 
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